Glucocorticoid receptor expression and sub-cellular localization in dopamine neurons of the rat midbrain.
Stress plays an important role in the development of addiction. Animals subjected to stress exhibit sensitized responses to psychostimulant drugs, and this sensitized response is associated with functional adaptations of the mesolimbic dopamine system. These adaptations likely arise from direct or indirect effects of glucocorticoids on dopaminergic neurons. Though glucocorticoid receptor expression in midbrain dopaminergic neurons has been examined in previous studies, results have been somewhat equivocal. We sought to clarify this issue by analyzing tyrosine hydroxylase (TH) and glucocorticoid receptor (GR) co-localization in the rat midbrain by dual fluorescence immunohistochemistry. We also examined sub-cellular localization of the GR in rat midbrain neurons after acute restraint stress. Adult Long-Evans rats were sacrificed 0, 30, 60 or 120min after 30min of restraint stress. A control group did not undergo restraint. Blood samples were collected immediately before and after restraint for measurement of plasma corticosterone by enzyme immunoassay. Glucocorticoid receptors were observed in dopaminergic neurons in both the substantia nigra (SN) and ventral tegmental area (VTA). The degree of co-localization of TH and GR did not differ between the VTA and the SN. All animals subjected to stress exhibited significant increases in plasma corticosterone. Significant translocation of GR signal to cell nuclei was observed after restraint in the SN, but not in the VTA. These results suggest that stress-induced glucocorticoid secretion could trigger functional changes in the mesolimbic dopamine system by direct activation of glucocorticoid receptors in dopaminergic neurons.